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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments, see REMARKS/ARGUMENTS, filed 1 1/14/2005 with 
respect to the rejection(s) of claim(s) 1-3, 6, 8, 9, 31 , 36, 37, 42, 43 under 35 
USC1 03(a) have been fully considered and are persuasive. Therefore, the rejection 
has been withdrawn. However, upon further consideration, a new ground(s) of rejection 
is made in view of Horng et al. (US Patent 6,839,379), Onggosanusi et al. (US Patent 
Application 2003/0026349), Hamalainen et al. (US Patent Application 2004/0147227). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 8, 31 , 36, 37, 42 and 43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Horng et al. (US Patent 6,839,379) in view of Gollamudi (US Patent 
Application 2003/0035490). 

(1) With regard to claim 8, Horng et al. discloses in (Figs. 1-5) a method of 
achieving combined beamforming and transmit diversity (col. 4, lines 46-53) for 
frequency selective fading channels in a communication system having a base station 
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with multiple transmit antennae and a mobile terminal with at least a single receive 
antenna (col. 2, lines 41-51), the method comprising the steps of: providing a signal to 
be transmitted S(n;k) (col. 3, lines 11-19); feeding each output signal 
S.sub.1(n;k),S.sub.2(n;k) to a transmit processor (Fig. 1 (300)) to produce an output 
signal X.sub.1(n;k), X.sub.2(n;k) (col. 3, lines 1-49); applying respective selected 
transmit beamforming weights to each output signal X.sub.1(n;k), X.sub.2(n;k) (col. 4, 
lines 46-53, Fig. 4 (402, 41 1, 401)); feeding the respective weighted signals to a signal 
combiner to perform a summing function of the signals and produce a signal X(n;k) for 
transmission (Fig. 4 (401, 402, 411), Fig. 5); feeding the summed signal (X(n:k)) to each 
of the multiple transmit antennae for transmission; transmitting the signals X(n;k) over 
physical channel h(n;k); receiving the received signal Y(n;k) at least a single receive 
antenna (col. 1, lines 36-40, 51-67, col. 2, lines 41-67- col. 3, lines 1-63, col. 4, lines 46- 
53). 

However Homg et al. does not disclose space-time encoding the signal S(n;k) to 
produce at least two separate signals S.sub.1(n;k),S.sub.2(n;k), each on a respective 
output; feeding the received signal Y(n;k) to a receive processor to produce an output 
signal; and space-time decoding the received signal. 

However Gollamudi discloses in (Fig. 1) space-time encoding (12) the signal 
S(n;k) to produce at least two separate signals S.sub.1(n;k),S.sub.2(n;k) (18, 20), each 
on a respective output (PG. 3, col. 1, lines 15-26); feeding the received signal Y(n;k) to 
a receive processor(24, 28) to produce an output signal; and space-time decoding (24) 
the received signal (Pg. 2, lines 22-32, Pg. 4, lines 35-38, Pg. 5, lines 12-29, 48-51). 
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Therefore it would have been obvious to one of ordinary skill in the art to modify 
Homg et al. in view of Gollamudi to feeding the received signal Y(n;k) to a receive 
processor to produce an output signal; and space-time decoding the received signal, 
in order to keep up with a quickly changing channel between the base station and a 
high-speed mobile station (Gollamudi, Pg. 1, col. 2, lines 50-54). 

(2) With regard to claim 31 , claim 31 inherits all the limitations of claim 8. 
Gollamudi further discloses delaying one of the space-time encoded output signals by 
.DELTA.. tau.; applying respective selected transmit beamforming weights to the 
delayed and undelayed signals in order to keep up with a quickly changing channel 
between the base station and a high-speed mobile station (Pg. 4, col. 1, lines 56-57, 
col. 2, lines 16-31). 

(3) With regard to claim 36, claim 36 inherits all the limitations of claim 31 . 
Gollamudi further discloses wherein the physical channel h(k) consists of two time- 
delayed rays h.sub.1(k), h.sub.2(k) with delay .DELTA.. tau., the delay .DELTA..tau. is 
derived from downlink channel information in order to keep up with a quickly changing 
channel between the base station and a high-speed mobile station (Pg. 4, col. 2, lines 
16-31, 38-41, 51-52, 61-62). 

(4) With regard to claim 37, claim 37 inherits all the limitations of claim 31 . 
Gollamudi further discloses wherein the physical channel h(k) consists of two time- 
delayed rays h.sub.1(k), h.sub.2(k) with delay .DELTA..tau., the delay DELTA . tau. is 
derived from uplink channel information in order to keep up with a quickly changing 
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channel between the base station and a high-speed mobile station (Pg. 4, col. 2, lines 
16-31,38-41,51-52, 61-62). 

(5) With regard to claim 42, claim 42 inherits all the limitations of claim 31 . See 
rejection of claim 36. 

(6) With regard to claim 43, claim 43 inherits all the limitations of claim 31. See 
rejection of claim 37. 

4. Claims 24, 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Horng et al. (US Patent 6,839,379) in view of Gollamudi (US Patent Application 
2003/0035490), as applied to claim 8, in further view of Onggosanusi et al. (US Patent 
Application 2003/0026349). 

(1) With regard to claim 24, claim 24 inherits all the limitations of claim 8. Horng 
et al. in combination with Gollamudi disclose all the limitations of claim 8. However 
Horng et al. in combination with Gollamudi do not disclose at least two transmit 
processors each receiving one of the outputs from a respective space-time encoder. 

However Onggosanusi et al. discloses in (Fig. 2) at least two transmit processors 
(30u - 30 p 2 ) each receiving one of the outputs from a respective space-time encoder 
(28i -28 p/2 ) (Pg. 4, col. 1, lines 44-67 -col. 2, lines 1-14, 27-40). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
the inventions of Horng et aL in combination with Gollamudi to incorporate at least two 
transmit processors each receiving one of the outputs from a respective space-time 
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encoder in order to improve data rate and signal processing efficiency (Onggosanusi et 
al, Pg. 2, col. 2, lines 56-60). 

(2) With regard to claim 30, claim 30 inherits all the limitations of claim 24. 
Gollamudi further discloses in (Fig. 1) a mobile terminal having at least a single receive 
antenna (28), a receive processor (23) to produce an output signal and a space-time 
decoder (24) to decode the output signal (Pg. 3, col. 1, lines 14-25). 

5. Claims 9, 12-14, 33-35, 39-41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Homg et al. (US Patent 6,839,379) in view of Gollamudi (US Patent 
Application 2003/0035490), as applied to claim 8 and 31, in further view of Hamalainen 
et al. (US Patent Application 2004/0147227). 

(1) With regard to claim 9, claim 9 inherits all the limitations of claim 8. Homg et 
al. in combination with Gollamudi disclose all the limitations of claim 8. However Homg 
et al. in combination with Gollamudi do not disclose wherein the respective transmit 
beamforming weights are selected as the eigenvectors corresponding to the two largest 
eigenvalues of the downlink channel covariance matrix (DCCM) of the physical 
channels. 

However Hamalainen et al. discloses in wherein the respective transmit 
beamforming weights are selected as the eigenvectors corresponding to the two largest 
eigenvalues of the downlink channel covariance matrix (DCCM) of the physical 
channels h(n;k) (Pg. 1, col. 1, lines 27-31, col. 2, lines 28-67 - Pg. 2, col. 1, lines 1-39, 
col. 2, lines 9-23, Pg. 3, col. 2, lines 18-22). 
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Therefore it would have been obvious to one of ordinary skill in the art to modify 
the inventions of Horng et al. in combination with Gollamudi in view of Hamalainen et al. 
to incorporate wherein the respective transmit beamforming weights are selected as the 
eigenvectors corresponding to the two largest eigenvalues of the downlink channel 
covariance matrix (DCCM) of the physical channels in order to increase the downlink 
capacity in a wireless communication system where the transmitter can be provided 
with only a limited information of the channel state (Hamalainen et al., Pg. 2, col. 1, lines 
58-61. 

(2) With regard to claim 12, claim 12 inherits all the limitations of claim 8. 
Hamalainen et al. further discloses in (Figs. 1 and 2) wherein the physical channel 
h(n;k) consists of two time-delayed rays, h.sub.1(n;k) and h.sub.2(n;k), with delay 

. DELTA, .tau., the beamforming weights being chosen such that the average transmit 
SINR function at the base station is maximized for each ray (Pg. 1 , col. 1 , lines 27-31, 
col. 2, lines 28-67 - Pg. 2, col. 1, lines 1-39, col. 2, lines 9-23, Pg. 3, col. 1, lines 9-13, 
20-27, col. 2, lines 31-51). 

(3) With regard to claim 13, claim 13 inherits all the limitations of claim 8. 
Hamalainen et al. further discloses in (Figs. 1 and 2) wherein the physical channel 
h(n;k) consists of two time-delayed rays, h.sub.1(n;k) and h.sub.2(n;k), with delay 
.DELTA.. tau., the beamforming weights being chosen such that the average receive 
SINR function at the mobile terminal is maximized (Pg. 1, col. 1, lines 27-31, col. 2, lines 
28-67 - Pg. 2, col. 1, lines 1-39, col. 2, lines 9-23, Pg. 3, col. 1, lines 9-13, 20-27, col. 2, 
lines 31-51). 
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(4) With regard to claim 14, claim 14 inherits all the limitations of claim 8. 
Hamalainen et al. further discloses in (Fig. 1 and 2) wherein the physical channel h(n;k) 
consists of two time-delayed rays, h.sub.1(n;k) and h.sub.2(n;k), with delay 

. DELTA.. tau., the beamforming weights for each ray are chosen as the principal 
eigenvector of the downlink channel covariance matrix (DCCM) corresponding to that 
ray (Pg. 1, col. 1, lines 27-31, col. 2, lines 28-67 - Pg. 2, col. 1, lines 1-39, col. 2, lines 
9-23, Pg. 3, col. 1, lines 9-13, 20-27, col. 2, lines 18-22, 31-51). 

(5) With regard to claim 33, claim 33 inherits all the limitations of claims 31. See 
rejection of claim 12. 

(6) With regard to claim 34, claim 34 inherits all the limitations of claims 31. See 
rejection of claim 13. 

(7) With regard to claim 35, claim 35 inherits all the limitations of claims 31. See 
rejection of claim 14. 

(8) With regard to claim 39, claim 39 inherits all the limitations of claims 31 . See 
rejection of claim 12. 

(9) With regard to claim 40, claim 40 inherits all the limitations of claims 31 . See 
rejection of claim 13. 

(1 0) With regard to claim 41 , claim 41 inherits all the limitations of claims 31 . See 
rejection of claim 14. 
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Allowable Subject Matter 
6. Claims 10, 11, 15-23, 25-29, 32, 38 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. The following is a 
statement of reasons for the indication of allowable subject matter: The instant 
application discloses a method of achieving transmit diversity gain for frequency 
selective fading channels in a communication system having a base station with 
multiple transmit antennae and a mobile terminal with at least a single receive antenna. 
Prior art references show similar methods but fail to teach: "wherein the physical 
channel h(n;k) consists of two time-delayed rays, h.sub.1(n;k) and h.sub.2(n;k), 
with delay .DELTA..tau., the transmit processors do not add cyclic prefixes and 
one of the output signals from the transmit processors is delayed by .DELTA..tau. 
before the respective selected transmit beamforming weight is applied thereto", 
as in claim 10, 15; "wherein the physical channel h(n;k) consists of two time- 
delayed rays, h.sub.1(n;k) and h.sub.2(n;k), with delay .DELTA.. tau., the 
beamforming weights being chosen such that the delayed signal or its inverse 
fast Fourier transform (IFFT) only goes through one channel h.sub.1(n;k) between 
the base station multiple transmit antennae and the receive antenna, whilst the 
undelayed signal or its IFFT only goes through another channel h.sub.2(n;k) 
between the base station multiple transmit antennae and the receive antenna, 
thereby creating two different channels which can be space-time decoded to 
recover the transmitted signal", as in claim 11; "wherein the beamforming weights 
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are chosen such that the delayed signal or its inverse fast Fourier transform 
(IFFT) only goes through one channel h.sub.1(n;k) between the base station 
multiple transmit antennae and the receive antenna, whilst the undelayed signal 
or its IFFT only goes through another channel h.sub.2(n;k) between the base 
station multiple transmit antennae and the receive antenna, thereby creating two 
different channels which can be space-time decoded to recover the transmitted 
signal", as in claim 16; "wherein the beamforming weights being chosen such that 
the average transmit SINR function at the base station is maximized for each 
clustered ray", as in claim 17; "wherein the beamforming weights being chosen 
such that the average receive SINR function at the mobile terminal is maximized", 
as in claim 18; "wherein the beamforming weights for each clustered ray are 
chosen as the principal eigenvector of the downlink channel covariance matrix 
(DCCM) corresponding to that clustered ray", as in claim 19; "estimating a power- 
delay-DOA profile for channel h(n;k); and, based on the profile: determining the 
cyclic prefix, .DELTA.. psi., to be added by the transmit processors; determining 
the delay .psi.; diversity order and modulation scheme; and determining the 
transmit beamforming weights", as in claim 20; "estimating the downlink channel 
covariance matrix (DCCM) from the uplink channel covariance matrix (UCCM) to 
construct transmit beamforming weights", as in claim 21; "determining the 
diversity order and modulation scheme based on the profile", as in claim 22; 
"wherein the transmit and receive processors are selected from the group 
consisting of: OFDM, MC-CDMA MC-DS-CDMA and a single carrier system with 
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cyclic prefix", as in claim 23 and 29; "wherein the physical channel h(k) consists of 
two time-delayed rays h.sub.1(k), h.sub.2(k) with delay .DELTA.. tau., the 
beamforming weights are chosen such that the delayed signal only goes through 
one ray h.sub.1(k) between the base station multiple transmit antennae and the 
receive antenna, whilst the undelayed signal only goes through another ray 
h.sub.2(k) between the base station multiple transmit antennae and the receive 
antenna", as in claim 32 and 38. 

7. Claims 1 , 3-7, 44 and 45 are allowed. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: The instant application discloses a method of achieving transmit diversity gain 
for frequency selective fading channels in a communication system having a base 
station with multiple transmit antennae and a mobile terminal with at least a single 
receive antenna. Prior art references show similar methods but fail to teach: "deriving 
real channel coefficients from uplink channel coefficients for use in selecting the 
functions of the pre-equalizers", as in claims 1 and 6; "wherein delay of Ax is 
interposed between the space-time encoder and one of the beamformers such 
that the major components of the transmitted signals are received at at least a 
single receive antenna at the same time", as in claim 44. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cicely Ware whose telephone number is 571-272-3047. 
The examiner can normally be reached on Monday - Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9314 
for regular communications and 703-872-9314 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 

Cicely Ware 
cqw 

February 6, 2006 




CHIEH M. FAN 
SUPERVISORY PATENT EXAMINER 



